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#«4 mm<DM&Mn~fn&iiifr8k a 

SAES = F2-F1XK1 (Kl tt&JSt) 

SAES = F3-F1XK2 (K2 

<z>Mifi$©«ic*BSf s^bf-Ajcis^v^T, _tfam^3t^<7)^M-r 
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ilt^Ii: £ -f S 8 gH«tf> ft \Zv v ^SSfi. 

[ft#3Cl 0] 

»; ^ $ & % 2 © R * fc It R3£R i: t* m * ti £31 l * * L > 

_hfH^ 1 _hfBft tf - 2*&mmm<Dm 1 S: SiS't S ft tf 

[ft 11] 

_hfEftb?-A#|t#|8cZ>, ±ffi!g2<Z)n*fettP9aii©«ffl!flCffifB-rs««S:a 

-ttaft tr- _hiH^ 1 © r £ tc it Ry&ommiz&m-t s & & 
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rvN^zih itmnn-t simi ot£Mo>yhv*j*Yv'?mL. 

[»2fc£l 2] 

i^^iff sfi, ±3h« 2 i^^Mtf _tiH^ 3 m&mmm^ £ F 

3 £ 

JtfB^^^^T'^ 15 *«®jRHS:a%"r«ffilRII^II## S A E S 
SAES = F2-F1XK1 (Kl ttflSBt) 

SAES = F3-F1XK2 (K2 ttfl&Jt) 
1 3 ] 

1 4 ] 
[0 0 0 1] 

*$%w i±, ^^6)i&^^sic v^T^^'t'-s m,£&«o> 1* ft & & a -r s m^Mm-r 
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[0 0 0 2] 
[0 0 0 3] 

jgfc (N A : Numerical Aperture) S^t<t6rtt, ft fcT- A©$Iift^ffc#:£ 
[0 0 0 4] 

ft¥-j±<DMm-&fcizMLT&. ftm&m&¥m»iy—*ffrb* *&mzm& 

[0 0 0 5] 
[0 0 0 6] 

X&jBifiLfcfttf-Ate, #r\*-#^j*£jIi®LT, *CDTtCfe*«ffiaS»JiJi 
T* Aft $ tlT ftk& ZffiS ZiUZteZ. 
[0 0 0 7] 

yt¥-2±tf j) Si- If (S A : Spherical Aberrati 

on) #2§£i*-<5o J#®J&^SAWu 
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SAocd-NA 4 (1) 

[0 0 0 8] 
[0 0 0 9] 

_LtBtf>5£ (1) #A-#^*©JlE£mMA d#*£<&*U£&3 

[0 0 10] 

»I^2f©DVD (Digital Veratile Disc ) tfUtfCftS-ftS *lT Vn£ 0 3© 
[0011] 

iiASA) ii, ^ (i) iu, B$&?sttftffiM®Mrasgfti£t (dic*g^) 

[0 0 12] 
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[0 0 13] 

D VDS6S*eii, DVD©^A*-^7^©f $^fA d &C «fc o T$B£-f S«BfJR 

n©sn a s a s < , &mmmmmm icm^ ^na^tr-A*: +#/j> $ < & 

[0014] 

*£&^M^S A#?g£1-£ 0 iill NA=0. 6iCjfc^T, NA=0. 8 
5T'it l!l4f6D«iS A £. Lf^ot, _tSB5£ (1) i9, N 

A=0. 8 5© <fc?lC^N AlCfcfttffc§«£, #/t-jtf9*0>ff;*^tC «fco 

[0 0 15] 

(SiASA).#Jfi4t§. NA=0. 6lCj£^T, NA=0. 8 

NA=0. 8 5 0) «fc3lCSNAlCfcfttffcS«£f, #W«SB»JI&0>J$®JKg0> 
[0 0 16] 

[0 0 17] 

f^t, «ffifJRIIS:ttfflL/»iE'rs*«fei:L'r«jLtf, #112 0 0 0 - 1 7 1 
3 4 6#&#lcte, ±^©3«®jRMS:ttffiL»iE-tS«fcrv^ry ^(K«*«B8^ 

[0 0 18] 
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[0019] 
[0 0 2 0] 

[0 0 2 1] 

ft ^ © iL£ £ IC 1£ £ 3 £ CD T* £ 3 JIH j&ffifi r *l« ffl # S£ J: £ © & 
[0 0 2 2] 

*»9!©^fifBtftffi*«Stt, ±SB©RH&»ft'r«-fe«>JC, Hftft^fcSi 
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[0 0 2 3] 

[0 0 2 4] 

[0 0 2 5] 
[0 0 2 6] 

<DffinXM7Z2nZ>myt¥-2*m%]&<D 60~8 5%<Z)flIigctf>fttr-A{Cg^ 
[0 0 2 7] 

[0 0 2 8] 
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CD 6 0~8 5%©|g«©3fc^-AK:IS^5VNT, lfi!l«3l^©WfiIfnS 
[0 0 2 9] 

[0 0 3 0] 

3ttfcfc?--k^S&&©6 0-8 5%©««0>#lf-A«:#HtU ^©#H tf 

ft % © fcj&ffifi 1* *i £ a* 1" fcj&ffifi ? tim^ Z. b T % <fc v % „ 
[0 0 3 1 ] 

[0 0 3 2] 
[0 0 3 3] 

±SE#JH S ft 3fc - A & , _t IBiflft ft £ L ft - A (£> ft ii& & vC> 
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[0 0 3 4 ] 
[0 0 3 5] 

±myt^~^m^mc n n z> . ±mm 2 © r * & fcmsouD rtfflic&isrr * « 

±ffi»l ©R*fcfcm®©*ffllcmtrste«&«ifiLT»&ftS3fetf 

- A © £&ffiLT#«b4-l£lg3 M&mmm^ £<D'p&< Hb-fiV 

$k£Mmm^ tc £ -5 v ^ T , _tSH£ft 3fe3*# © JKH & m b T % .J: v a . 
[0 0 3 6] 

P^«£S*l5 3fci^-A^3&&©8 5%*B^©@J: y*gfc&&#om ©R* 
<fc U/h$^@^*o||2©R^^{iRmi:TH^tifefM$:jlii-r-5)3 , 6kf-Aii 
[0 0 3 7]. 

Lfe^t, ±fE©fI^^©M^T*&£, &2©R3^ttR3tt©|*fl(fcfi:« 
^S««%«3fiLT»&n*^l^-A(0^ftiB1*4x&ttffiLT^e>ns«2^ 
j&S&gfg-^i:, ±ffi«i ©R*fcttR!tt©^ffitcfttt'tsiS««:5iiabT»&ti 

* ft tr - AcMfiifti ztii&LT mutisms &&m&m*3r t. ^® 

[0 0 3 8] 
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[0 0 3 9] 

SAES = F2-F1XK1 (K 1 

SAES = F3-F1XK2 (K2 
T* ^ 2 *l * a£ T' # #> T «fc V % „ 
[0 0 4 0] 

ft (D m 1 ^§IM«# 3 *l * J: 3 IC & £ <B "If , jfc * ffifg iT tl © Jgtf & jflJ 

A. T ^® £ & ffi -T -5 3 £ V£ £ . 
[0 0 4 1] 

£ & 3 »-&©ilfc® £ ffi»T?*;fo L fe £ £ , 3 0 ifmoffife £ 3 (DMU^m 
©I^Kffi^-f Sft^-AJcaS^T, ±ffia3M^*©&j&&iS1*ft Steffi?" 

[0 0 4 2] 

#sa»»±-e*^*j^ £ & & »^©at® & mt> -r im<z>m & sua?- * % ^- a 
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[0 0 4 3 ] 

[0 0 4 4] 
[0 0 4 53 

[0 0 4 63 
[0 0 4 73 

©6 0-8 5%©H«<Z>aG^-.MC!!:3V*T, ±IB&3fe#5*#©&J&<£«'f ft & 
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[0 0 4 8] 
[0 0 4 9] 

^U^XOBBP-Tf^anSSJttf-A^g© 6 0~8 5%<0fg«<B3fc^- 
[0 0 5 0] 
[0 0 5 1] 

fc/&te*"f ft & lc*iiiE-r S 3 # T* £ 5 c 
[0 0 5 2] 

U ±SB^l/>X(Z>BBP*e^Sft*5tl^-A^S&g<Z>8 5%fg^(D#J: 
^^g&^l <Z>re*fcttP39ftfc, K2fr&U>X©l»nT&£3ft$3fc^-<k 
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[0 0 5 3] 

IZftMLXmzZttfXgZ. 
[0 0 5 4] 

^~^<DM^&n-fn^ii!,Lxm2m^mmm^^^'r^m2m^^^m 

-A©^^«i I ti^^mLT^3M^^#$:^'r§||3fB#^#S© 
[0 0 5 5] 

[0 0 5 6] 

i-^fI^^ai§LT#^4xS^^-A©^Mi s n&^ffiLT^^tl^^2^ 
& ft - A © -fti$:^mLT#^tlSll3 & j^glMfg^ £ t±, ^® KX^ 

[0 0 5 7] 
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[0 0 5 8] 

/&&IHS#i:U 3©^lI*Mff5:Fl, ±iEH 2 l^MlMf &F 2, 

-T^SflX^m^M-^ SAES te, 

S A E S = F 2 - F 1 X K 1 (K 1 

SAES = F3-F1XK2 (K2 liflMR) 

[0 0 5 9] 

#F 2 J3J:^3^M^^#F3 JC, &3fe3fe^©*tL&&*?'*l fc^ffifS 

3. T ^® IRM 5: 4& m "T 5 Z. t. ffi T* £ -5 , 
[0 0 6 0] 

[0 0 6 1 ] 

< #f»«gBM v<d M&&n. -r ti £ sEm (c & ffi -r s z: t # ■? § & . 

[0 0 6 2] 
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& <D m^UM £ ffiiE b T t) J: V n „ 
[0 0 6 3] 

[0 0 6 4] 

r «3fcBO ebf_*te.r7v;niC 1 

[0 0 6 5] 

%?4 7.V 6 feEMEffilfr F;!/^-* 6 2, ftf^ 6 tcflt#&gB» 

[0 0 6 6] 
[0 0 6 7] 

9 0° ®3f3it£^- 6 3#f8«3ftTV^. 
[0 0 6 8] 

e> uyxmimm*. uyxm2mm5(Dmzmm^titzm^t^^x^^ 0 
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[0 0 6 9] 
[0 0 7 0] 

3 *i h 9 v * CD 2TIrI £ J: # t^W^Ir! ^ ICS V v\zm.& -t&Jj-m IZ&Ws $ ir 
[0 0 7 1 ] 

-L8BCD N^y • T*t^x-# 6 4 £IE5Slc|gifr»|J-f § r h X% 

[0 0 7 2] 

±fai/>XH2^5 M»»tCfe^T^^/^5 4 JC«j*StlTV^S 

^^2Ii7^fal-^ 5 5 S:«ftl»t5ii:T, 1/ > XHS 1 gift 4 £ U 
>X«2 JHj|5 fc©|H|»£:3l8SSU fttfy ^7-y^tl 0 ©ft^T'^ £ 33* 
B5 & «IE "f -5 J: ■) left o X V * £ . 
[0 0 7 3] 

Jtffi«BS&«3»BP 5 1 ±|HX^> K;i/=E-# 6 2(D!mW}ffl'ffiZfi$X¥> K 
;i/^-#fglfr[Hn&5 6, ±fH7^--^7^ • 7?^nX-# 5 3 ©«g»M»S:^f "5 
7*-^^Sgl&IlIS&5 7, ±ffih^y^r>y • 7*^n.X-* 6 4 ®SI»ffllP I: 

*f e> h^^^>^8gi*ms&6 i, ±tm2mmT?*=LX.-z 5 5<z)jra$!i®i& 

ff"5«2SJg««|iaB&5 8 &^-t*i:ftlC, ±fg&ffig£g7, 8#e>#e>4xfcfe 
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[0 0 7 4] 

±UMmm*&f&m& 5 9 ±mik&mm7. sa^n^nr^m^KSrs^ 

&£/*U fS#tth^y3f>^Mfr[I!i&6 1 ^, I^iff F 

E Ste:7:*-;2j*liggfr[IIi&5 7^, «iiiff SAE S»$2|)HRttg| 
H5 S^ffl^-f S.J:3tCfcoTV*S. fit, #K»ia»T?tt, #x^->fg#(C 

[0 0 7 5] 

« 7 * - * xmmm$& 5 7 f e s # a^j $ *v*i 3 

3 zmmfflfflt&o 

[0 0 7 6] 

tt, ^2 gstuBsmft 5 8t* ^® JKMmM^# s a e s # a# $ n*i \t 
\zvvr»j zrmw. i o ©ft3*#7»$8£ u fc^ffiiR^&fliiE-r s j: e> icn 2 gu&r 

^faX-^5 5&IiIitS 0 fib, «®lRM»iEa«-e«ffijRM&ffiiE-r 
[0 0 7 7] 

lit, ±BB^bT >y * Tydfil 0 CDffrfflfCo v>T HI 1 &#Ib^*^«T 

2 T'^Lfci* ^- 6 3 iCOV^Ttt^B&UT V*5. 
[0 0 7 8] 

-tiB3fcfcTy* Tydfil ojcfc^T, '*ny7A2, =z y h i/>X3, 
b - if 1 <D ft - A Jffi It Bff i: ft t 4 x 2 (0 ft - A R j» M £: © 19 tc 3 n £ ft 
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[0 0 7 9] 

2Hl5*^i^$tl^2Ii^l/>X9 £i§ii§LT, ^f^? 6_ttf>'ff#g 
85»/f6 c *fctt6 d »C&#S*X& 0 
[0 0 8 0] 

ft^v * ? 6 aft&SB&n 6 c & feii 6 d ^M-itsftfefttr- ai±, 

2 H^^f l/>X9©l/> 2 Hiii 5 , U > Xm 1 Hffl 4, =lU^-hL/>X 

3 ©JEfC#asM£jiiSLT3fcn ^5A2 tCA*fStl, *a^5A2 {CTH!#r£*l 

[0 0 8 1 ] 

Jt3Bfcffl$S«7tt, IHl^ftS7a, ^2^7b, c £, $ 

A«Z14x?)^ffi^S7, 8{Cj:oTS^Cfg#fCMI£tlS 0 
[0 0 8 2] 

-tfaft-r-f X? 6 tt, *A-i/7^6a, It6b, J3i^^-^7^6a 
£S«6 b t©raJC^fiRS4xfc2-o(3Dfi|?8fB»® 6 c, 6 d e>«fifcS*iTV^ 

fil«fae® 6 c *fc«:6 d fC^^-ASrm^^it-SrhT. #fil?liH»S^ 

[0 0 8 3] 

c £ fcl± 6 dCDV^iftfrfc^tU 3ttTv^ry^flll 014, if-be>©fffaiE» 
[0 0 8 4] 

±SB3fcn A 2 14, 5 o 0)^1^2 a, 2b, 2c, 2d, 2e$:fLT^§ 

o 
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[0 0 8 5] 

Kl i <z)«c 2 a #«o z i:S5etsii ©SHCL i ft«toz&ifU> 

£-tZ>mi ©RE 1 t^2©P35tRE 2 T?ffl* 
[0 0 8 6] 

2 2 b tt, JiSBfgl ©EiWCL 1 £ ±123(12 0) ME 2 fc, 3t«OZ 

[0 0 8 7] 

[0 0 8 8] 

H4 0)fi^2 dtt, .tfaasi ®a«ic l 1 ±mm 1 ©pje i ^etuoz 

i:±3B»l©SC«lCL 1 JCi£x"t*'2>ll 2 tf)iit$&C L 2 £T'Hi:*l£fif ^T'&£ 0 
[0 0 8 9] 

I50i«2e(i, _tgB!£4 (DM® 2 d i:H«lC, ±ffl» 1 ©f£iWC L 1 fc, 
_tfB0 2©iiD|»C L2il, _hfHH 1 <Z> R E 1 T'B£ ft£«cT*&£ 0 
[0 0 9 0] 

[0 0 9 1] 

■fit, 3jxn^9A2tt, ewfrb&fruy^&z zmm-tzyt^ 

C7)M^c2 aT*®#r£*l£tll (Dft^-Mtm gftBl aT?2feft*sKy h 
U ^n^^A2C7)||2C7)M^c2 bT?0^3;flfcf&2©#l^--.Mi0 2g3fcfflS7 
bt'i^^V h&TgfifcU *n^A2C7)H3<Z)M^2 c "ClStff $ 3 (D 

fttf-Ate3il3^g|57 ct'M^iK^ h£7£j&U &Uir i 52*2.G>%4<Dffi$. 
2 dT?ia«fS*lfelg4©^lf-Att»4S3t»8 at«^3}f'y h£JgJ5fcU * 
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[0 0 9 2] 
[0 0 9 3] 

2^ft3P7b, ^3^3taS7c) £Mff LT7«£*U fcffiSSfi8H:, _hfB© 2 
[0 0 9 4] 

3H^ft3P7a, H2^gP7b, fg 3 ^ftgp 7 c -£ fl-eft 2 ##J£ ftfc 
JfctfctftS&lla, 1 1 b £ 1 2 a, . 1 2 b £ 1 3 a, 1 3 b^fxTV>§ 0 -fb 
T, #S3fcSPtt, *3fefcffl»©#SiaU:lCffl 1 , f& 2 , £ 3 l^OMM* 

[0 0 9 5] 

H4fM8 a ^H5^gP8 bfcfc, #lofo3t»ffi«|l 4, 15 £fiix.T 
[0 0 9 6] 

±SS©#^«lffi*T»e>tlfe«^-^«, 5 1 (02) 

tf, ±fE«^fg^te, 'fif##£EIi&6 0 (02) lCffl#3;n#£fg#RF&C^m 

e> m * $ n r=. ^ <d t* # x. e> ft s . 

[0 0 9 7] 

ttffl»#*?Jb*i*. -T^fc^, h7*;^y'7^f3i->64 (02) &jg 
gjLT, 25?3R*fftl/>X9 St^-t 1 ^^^ 6©^j;r^lRl (^@^f"J) ic^lfr 

[0 0 9 8] 
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lit', M% X-J*ifih5y9frt>5 Vr )\sl5\ft\z1?ft,T ZMZm-t h^v 
fcytf-ftim^TE SfcL ft&ffi#§14, 15^&ffiASnSi^#14S. 
1 5 S fcfflv^T 

TES=14S-15S (2) 

[0 0 9 9] 

r©_hfa^; (2) t:j:oTh7^^>^ftlf#TES$:*ftT, h^>y^r> 
^•ftiSritM^&li, l*9y*£&#*sKv hfc©ffi«Wffilcj:y, ^Vy^S 

[0 10 0] 

±Sa^^ffi^^^©«^#^^fflv^T2M^%l/>X9(Z)^T4^^iiE^i 

[0101] 

MJ7 b, H3^^SP7 c ^CfiV^T3tl^-Atti^"fee,^-^©^ffi«^C*^feJ: 
flt% ^D^^A2(D||1 (Z)fligc2 a fr&©IB^3fc -6 
5fetftffl#l 1 a, 1 1 b^e>©«5Cm-^S: llaS, lib S il It, 

Fl = l 1 aS-1 lbS --(3) 

jInU^A 2(7)11 2 £>«c2 b*^©ia«f3tS:««m#JC3Ci!l'r*3tt«l 
IBS12a, 12bfr&(iD*^S:12aS, 1 2bStLT, f 

F2=12aS-12bS (4) 

T*#A, *n^r7-k2<Z)|fl3CDfIi|!c2 cfr^<Dmtf%*m%m j %^M%k~?2>%ik 
fli«13a, 13b*>6©Sftf^&13aS, 13bStLT, ^3l,^i 
3 
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F3 = 13aS-13bS (5) 

t*#x.s^ mmmumizM&tf-mLx^te^m&i$> fi, f2, f3cd# 

[0 10 2] 

O Z # IrJ {C#© £ ittWf <fc V 
[0103] 

[0104], 

FE S = F 1 +F 2 + F 3 (6) 

[0105] 

-k3B£^3*&T?&* 2Iifil/>X9T'H )tfa^60jii/t-0^ 
yhA^4t6. fcfflLfcJfcj&Mrftte^FE S#0 feffi^jLT 

[0106] 

- A © « M §P £ £ T* © & * fiff T tl fc o ^ T T &C % * -5 . 
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[0 10 7] 

oz±©-*> cm*) Jc^hf-Atfll^tiSo 

[0 10 8] 

ft^-A(c:^®iKM#fg£L£B#&, 0 5 (b) izm?£?iz. \syX 
[0 1 0 9] 

ifc#ot, in 5 (b) izm-?&t)iz, Kv-Mzmmi&Mt>m*£Lr-mi$(D 

[0 110] 
[0111] 

o H16te, EI 5 (b) IC^-TcfcotC, 3^MiK^#^£L£B£tf>M®iK^£3ILT 

o 

[0112] 

Z\Z\X\ fl^cl 8 a, 18 btf>$c®©M£&> MM® 1 6 <Z>«£ £ «&-gt 
bTV^„ ^-(7)^«?)fl^c 1 8 a, 1 8 b IC^nSft^- Ate, 1 6 £ 

, fi«18a, 1 8 b C^**l£3fcfcT-A&JiV^fc3$®JKI^!&#&/.h3 < #fl 
[0113] 

2 5 ffi$E##2 0 0 1 - 3 0 8 7 5 7 8 
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, 3§twumt>m£.Lt=.mm 1 7cD^#«gi:^s^iiici 8 a, is b±(DMma>m 

H^©M£^©fI^T*&£«U 8 a, 1 8 blC^^i-^^^-^lCiU^ 
[0114]. 

mz. mm.l 8 a.. IS bO&g&gB-T -ffl$l 8 a, 1 8bS 

1 1 (DMmn*<Dmm<DmmT*$>z> 0 -mmiz, mm^ummmizit. mm 

6q 4 -6q 2 +l (ql±tr-A^^J@T*iE^b$tl^tf-Acti;t>^^(Z) 

gglt) <Dmtf3cmW£teZ> a f tiA^tffil 7©Ii$:#i5Si:il(l 8 a, l 

8 bOfilW*;, 0 6 {C^Tftfl&OZ^tf)^® 1 7©M£T*©SEgtr 
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